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FOREWORD. 


This departmental hand-book, prepared by Dr. S. C. Roy, 
is intended for wae by the Observers at second and third class 
observatories in India. The first four chapters should be very 
carefully read by each Observer and the instructions contained 
therein should bef ollowed strictly in the daily observational 
work. The Meteorological Department will be glad to explain 
to the Observer any instructions that are not clear to him. He 
should also take every opportunity to discuss all doubtful points 
in the book with an Inspector when one visits his station. 

This hand-book and the departmental cloud atlas together 
replace the old “ Instructions to Observers ”, which Is now out 
of print, 

Poona, C. W. B. NORMAND, 

May, 1930. Director General of Observatories. 








2iRWA. 

Page 26j line 2S,. For "If* an anemoneter" read ' 

"If*, after the morning 
ohservationB/ an anemometer" 

" i iia® 22, For "Give a email"... read 

"Give small" ... 

" 5) lor "upon generally level 

ground" read "on open* and 
level grouna". 

" ^^5 liQo helete the words "covered 

with short grass". 

" liho £or "shall he exactly 4 

s 

feet" read "shall be from 
4' 3" to 4” 6" 

" line 30 , (second line from hottom) . 

Ghange_full2§i op_ to__seTni“ 
QQlpn an d add: "this implies 
that there should he no 
object loftier than the wind 
instruments for a long dis-^ 
tance (as far as possible) 
around" • 
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INTRODUCTORY REMARKS. 

1. GLASSIFICATION OF OBSERVATORIES.— TllO Obsorvatorics of 
tbo India Meteorological Department are of 4 classes 

{a) First Class observatories are provided with eye-reading and 
Bolf-roGording instnunents. 

(6) Second Class observatories are furnished only with eye-reading 

inatnimonts. Regular observations are taken twice daily 
and tolograplred to the different forecasting centres. 

(c) Third Class observatories have the same instrumental equip- 
mout as the second class ones, but observations are taken only once a 
day and telegraphed to the different forcoasting centres. 

(d) Other observatories are cither less equipped or are not required 
to telegraph the observations. 

The majority of the Indian observatories belong to the second or the 
third class and it is chiefly for these observatories that tins handbook is 
intended. 

2. INSTRUMENTAL EQUIPMENT.— The basio instrumental equip- 
ment of a second or third class station is 

(i) Mercury barometer. 

(ii) Four thormomotors— Dry bulb. Wet bulb, Maximum and 

Minimum erected in the Stevenson screen. 

(iii) Raingaugo. 

(iv) Wind Instruments— Windvano and Anomomotor. 

3. meteorological ELEMENTS.— The meteorological elements 
whicli are to bo observed at a second or third class station are stated 
below : — 

(i) Bai’oinetric pressure, tliat is, the pressure of the air 

observed with the barometer. 

(ii) Dry bulb temperature, that is, tlio temperature ofthe air 

inside the Stevenson screen at the time of observation, 

(iii) Wet bulb temperature, which gives, in conjunction with the 

dry bulb temperature, the humidity of the air. 
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(iv) Maximum temperature, that is, tlio liigh,eafc temperature 

reached by the air inside the Soroeu since the last setting of 
the maximum thermometer. 

(v) Minimum temperature, that is, the lowest temperature 

reached by the air since the last sotting of the minimum 
thermometer. 

(vi) Amouut of rain fallen between successive obBorvations. 

(vii) Direction and force of wind given by the Windvano and the 

Anemometer readings. 

(viii) Visibility obtained by the observation of tbe ‘visibility land 

marks 

(ix) Amomita and forms of cloud and their directions of move- 

ment. 

(x) Cbaraotor of the weather since last observation and at the 

time of observation. 

(xi) State of “ sea and swell ” (coast stations) or of ground 

(inland stations). 

4. HOURS OF OBSERVATIONS.— 

(i) Regular hours of observatioM at the second class stations 

are 8 bra. local time and 17 hrs. Indian Standard Time (I.S.T.) 
At third class stations regular observations are taken only 
at 8 hrs. local time. 

(ii) Extra Observations may bo requisitioned at any hour by the 

various forecasting centres. The standard of time adopted 
for the spooial observations is always Indian Standard Time. 

NOTE,—* Indian Standard Tlirto ‘ is the timo oorreapoiidtng to long. 821® 
clietributed daily by tolograpb lino from the Madras Observatory and is kept at all 
Railways, and Post and Telogrnpb Oflioca. Tho olook or tbo watob that regulates 
tho observations must be ooraparod ovory day with tho olooks of tho Post and 
Telegraph Ofliae. 

6. ORDER OF OBSERVATIONS.— The barometer should be sot and 
read exactly at the stated hours of observations, correct to a minute. 
The thermometers should bo road next, in tho order, dry bulb, wet bulb, 
maximum and minimum. Observations of tho other elements should 
then follow the order, rainfall, wind, visibility, olond, weather and 
state of sea or ground. 

6. OBSERVER’S DUTIES.— The routine duties of an Observer are : — 
(i) To make regulcvr and ca/r^ul observations pmotmlly at the 
prescribed hours of observations. 
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(ii) To note tlio general oliaraotor of ■blie weather nofc only at tlio 
fixed lionia of observations, but throiigboiit the day, and to 
record anything unusual or remarkable, with the time of its 
ocoiu'ronco. 

■•(iii) To compare each morning the readings of the maximum and 
minimum thormometora with that of the dry bulb thermo- 
meter after setting them. 

-(iv) To prepare and despatch the weather telegram, marked ‘ XW 
to the different forecasting centres, immediately after the obser- 
vations are taken., 

(v) To send out, promptly, heavy rainfall telegrams to the 

various ofiicers on the warning list. 

(vi) To take extra observations whenever requisitioned by any 

forecasting centre, and telegraph those observations * XW ’ 
or ‘ XXW \ as askoct for. 

.(vii) To copy in ink, each day’s observations into the Monthly 
Meteorologioal Register the next day and to maintain the 
Weather Diary regularly. 

.(viii) To post the Monthly Meteorological Regislei' and Weather Diary ^ 
together with the carbon copies of weather telegrams of each 
month, to tho Meteorological Ofilco before tlio 4th of the 
succeeding month. 

(ix) To.proiiaro yearly returns of the stock of instruments and 

forward tlicm to tlxo Meteorological Office. 

(x) To keep tho instruments dean and free from dust. 

(xi) To provide a competent substitute to take observations in his 

absoiico. 

'SOT'R,-^1'he regular observer sJwidd train Oie deputy obaerver thoroughly. If 
i/ie deputy observer is iiiefHcMii, (lie chances are (fml Ms miatakea will he counted 
.against the regular obaener. 

7. GENERAL INSTRUCTIONS REGARDING OBSERVATIONS— 
(i) Punctuality Punctuality is a matter of great imjiortance in 
making meteorological observations. Tlio Observer should 
take great enre to ensure that tho clock or tho watch by which 
he is guided, keeps correct Indian Standard Time. To avoid 
delay and irregularity he should make it his business to bo 
ready near the barometer a few minutes before tlio prescribed 
time of observations. The Observer should record in tho 

n 
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Pocket Begist&f tlie &caci hours and minutes at wliicli tlio- 
barometer is read, Ho should understand that it is a detect- 
able deception to put on permanent record the reading of a 
barometer at, say, 8 h. 15 m. as the reading at 8 h. 

(ii) Honest}’ : Every observation should bo recorded honestly as 

read. In cases of doubt the observations should be repeated 
twice or thrice, until the observer is satisfied. If any observa- 
tions are not taken, the spaces in the PooJcei Regisio)' allotted - 
for them should be left blank. The reason for the omission of 
readings must, however, bo clearly stated. In no case, should' 
concocted figures bo inserted subsequently. 

(iii) Immediate Entry of Observations s Each observation must- 

be written down in the Pocket Register immediately aftei' it is- 
iaken. The readings should neva- bo jotted down on scraps- 
of paper with the intontiou of copying them later on. 

(iv) Check on Entry : Chech each observation after noting it down- 

in the Pocket Register to make sure that no mistake has beon ^ 
made* 

8, GENERAL INSTRUCTIONS FOR THE CARE OP INSTRUMENTS— 

(i) The positions of the instruments must never bo changed, except 

under orders from the Meteorological Department. 

(ii) When an instrument is out of order and the observer is unablo' 

to remedy its defect, the Meteorological Office should be - 
informed immediately by a telegram, 

(iii) Barometer is a very delicate instrument and must be handled 

with great care. The Observer should in no circumstances- 
try to remedy any defect found in a barometer without instruc- 
tions from the Meteorological Department. 

(iv) The bottle attached to the wet bulb thermometer must always be- 

fiUed with rain or distilled water. The musliu and thread- 
should he renewed onoe a fortnight in fine weather, once a tveek 
in dusty weather, and immediately aflet' a dusistorm, 

(v) Wind instruments should bo cleaned and oiled at least once a 

fortndght in dusty weather and o^ee a month in the rainy season. 

(vi) Tall grass or shrubs should not bo allowed to grow round the- 

"Raingauge as these would vitiate its exposure. 
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CHAPTER Ih 

THK INSTRUMENTAL OBSERVATIONS AND THE CARE OF 
THE INSTRUMENTS. 

9. INSTRUCTIONS FOR SETTING AND READING THE BARO- 
METER.— TUei’O are two types of boromotoi's in use known as the Fortin 
barometer and the Kew pattern barometer. These are described in 
Section 30, page 46. 

The mode of sotting and reading a Fortin barometer is as follows : — 

(i) Attached Thermometer : Read the thermometer attached 
to the barometer to the nearest degree, a minute or so before' 
the time specified for the barometer observation, and enter 
the reading in column 3 of the Pocket Register. This should bo- 
done first because the Observer’s presence near the instru- 
ment is likely to heat the attached thermometer more quickly 
than the mercury in the barometer tube. 

(ii) Gently tap the cistern and tlio tube of the instrument twe 

or three times with Uie pds of the fingers to prevent the 
meroury from adliering to the glass. 

(iii) Setting of the mercury surface in the cistern \ Raise 
the surface of the mercury in the cistern by screwing up the 
pjungcr at the base until the top of tho ivory ^ointgust touelm 
its image in the clean mercury surface. If tho ivory point 
appears to press down upon tho meroury surface and to form a 
little cup-liko hollow, lower tho mercury surface by misorew- 
ing tho plunger and then ro-adjust tho morcui’y level by 
screwing up tho plunger very slowly until tho tip of tho ivory 
point and its imago just moot. 

(iv) Setting of the Vernier : Adjust tho vernier by moans of the 
millod-hoad screw on tho right hand side till its lower edge is 
a tangent to tho convex top of the mercury column, i.e., the- 
front and back edges of tho vernier and tho top of tho mercury 
column must all lio in tho same straight line. This can only 
be asoortainod if tho eye of the Obse^vei' is at the same level as the 
topmost poi/nt of the mercury column, (For sighting error see 
Fig. 3.) Thus when tho yomier is oorreotly set tho appearance 
of the top of the moioury and fho voruior will be as in Fig. 1. 
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If the vernier appews to cut olf part of the mercury as in 
Fig. 2, then it has been sot too low and if the appearance is 
^as in Fig. 3, then the vernier has been sot too liigh. 



PiG.l. Fia.2. Fig. 3. 


VERNIER SET CORR*CTI.Y. TOO HIGH. 

A good plan for setting the vernior is as follows First place the 
vernier intentionally too high, so that a light space can be seen between 
the vernier and the top of the mercury column. Then lower the vernier 
very gradually so that this light spaco bocomos less and less, and even- 
tually the lower edge of the vernier just touches the highest point of the mer- 
cury coVamn, No light space must bo visible from any position of the eye 
between the edge of the vernier aud the highest point of the curved mer- 
cury surface, but with the eye at the correct level (see Fig. 1) the bright 
triangles on each side shoxM appear as large as possible. 

(v) Reading the Scale and the Vernier : The fixed scale on 
the right of the vernior is graduated to 0-050 of an inch. 
First note between which two graduations the top of the mer- 
emy column stands and record tho lower one. Thus in Fig. 1 
the mercury top lies between 29-960'' and 30*000" and hence 
the rending on the fixed scale should be taken as 29*950". 
Then loolr along the vendor and see which of its lines most 
nearly coincides with a lino on tho fixed scab. Each division 
marked by figures 1, 2, 3, etc., on the vernier is equal to *010" 
and each sub-division between the figures is equal to *002" 


7 


In 3?ig. 1 the third line above 3 of the vernier is continuons 
with a line on the fixed scale. The number 3 corresponds to 
•030" and the third snb-diviaion corresponds to (3x0-002") 
=•006". Thus in the foregoing example (see 1). 

Reading on soalo .... 

Reading on [ .006" 


Actual reading 

(vi) Enter ill column d of the Pocket Pegistor the actual reading of 
the barometer thus obtained. 

(vii) Check the reading after entering it in the Poclcet Register by 

making a fresh setting. Bo very careful to^ avoid errors of 
■06", is., error in counting the number of divisions on the fixed 

scale. 

(viii) After each observation unscrew tbo plunger in the cistern so as 
to leave the mercury surface well ]}olow the ivory point. If 
tins is not done the mercury and the ivory point will l?,ecomo 
dirty by prolonged contact with each other. 

If the baromoior is of the Kew pattern, no adjustment of the ,oistorp 
has to be made, otherwise the instrument is sot and road 


exactly as the Fortin. 

10. BAROMETRIC CORRECTION AND REDUCTION .-The haromc- 

tor reading has to bo (fl) corrected for index error (ic.. an error inherejit in 
the instrument) and tomporabuto, and (6) reduced to standard gravity a , 
latitude d5“ and mean sou level. A Barometer Co„-ection Cart iB 
euppUod to each etation to euablc its ObBcivcr to apply ooiTeotioiu. «) 
and reduction (b). A Bpeoimen card of tbia type la roprcducod on the 


next page. 
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TJie corrootiou is to be addoil or subtracted according as the sign at 
the head of table is -}• oi’ — • ®io temporatxire of the Attached Thormo- 
metor must be used always in Tabic A and Dry Bulb temperature in. 
Table B. The following example will servo to illustrate the use of the 


card : — 

Multan Bar No. 053. 

Attached thormometor 62° 

Dry bulb therinomotor (Index oorreotion applied) , 66° 

Barometer as read (column 4 of tho pookot register) . 20'036 

Index error (as given on tho top of tho card) « , 4*'018 

Tljo tompcratiii'G cori'cotion corresponding to attached 
thermomotor 02° and baiomotor reading 30-0 (from 

Table A) , —>001 

bai'oraotei’ oorreoted for index error and tempera* 

turo 20-863 

Enter therefore 20*803 in column 5 of iho poolcet 
register, 

Eoduotion to latitude 46“ and moan sea level corro* 
spending to dry bulb tomporatnro 05® and con-cotod 

bai'omotor 29-0 (Table B) -i-400 

bavomotor corrected for index error and temporatnro 

and roduoed to latitude 45® and sea level . . 30*272 

Enter’ 80*272 in eolumu 6 of tho pookot i-ogistor. 

11. CARE OP THE BAROMETER*- 


(i) Qi^oat care must bo exorcised in handling tho barometer. Wlion 

touching tho instrumont caro should be talcon not to dis^ihee 
it from the vertical, 

(ii) The instrument should bo lightly dusted every day with a small 

soft brush. It should never bo rubbed with cloth . 

(iii) Tho chief defect to wliich mercury barometers are subject is tho 

entry of aix' into tho space above tho mercury. If any air 
bubble is noticed in tho barometer tube, tho matter should 
immediately bo reported to tho Meteorological Offloo, Tho 
Observer must not try to remedy tho defect liimsolf. 

(iv) A barometer is so placed that -there is always good light for 

sotting and reading tho instrument but tho sun should not 
shino on it directly. If tho instrument is found to be exposed 
to the direct rays of the sun at any hoiii: of tho day, this fact 
should bo intimated to tho Meteorological Office. 

(v) When taldug special observations in the night, or if tho natural 

illumination is insufficient to set the barometer during tho 
day-time, illuminate the instriunont with tho lamp supplied 
to you. Do not place a lighted match or other nahod light 
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beliind tlie instrument, as this frequently leads to very in- 
acoiuato setting. 

12, INSTRUCTIONS FOR READING THERMOMETERS.— TllO four 
thermometers, dry bulb, wet bulb, maximum and mimmum, are ex- 
posed in a shelter of aiJproved pattern called the Stevenson screen. (See 
Section 31, page 49.) 

Hours of Reading and Setting. — ^Tho dry and wet bulb thermo- 
meters are to bo read at each observation immediately after taking the 
barometer reading, but the maximum and minimum thermometers are 
to be read and sot only once in 24 hours at the time of the morning ohser- 
vatdon (8 a.m. local time). 

The following instructions should ho followed carefully in taking 
thermomotor readings : — 

(i) Order of Reading.— Having lot down the door of the Steven- 
son acvQQnJhst road the dry hulb and wot bulb thormomotorf 
as quickly as is consistent with accuracy, so that they may not 
be heated by the presence of your body or by your breathing 
directly on the bulbs. Then read the maximum and minimum 
thermometers. 

(ii) What to observe.— In the case of the dry bulb, wot bulb and 
the maximum thermometers observe tile position of the end 
of the moroury column (see Rig. 4) ; but in the case of the 
minimum thermometer note the position of tho end of the 
dumb-bell-shaped index /wito /row i/ie bMZb, O^eeRig. fi.) 

^ead h*r* 

END 

Flo. 4 Mercury Thermometer. 


bulb end 

Fig. 5 Minimum Thermometer 

(in) Hegree of accuracy.-Eoad all tho thermometers to the 
pearest tmJi pf a degreq. This oaft be dope by dividing 


Rsod hara 




§■ 
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iuentally ono degree into ten equal parts. Always use the 
graduations ctclicd on tlie gla-sa stem of tlie tliormomotois 
and not the hold graduations on the porcelain or metal plate 
on which the thermometer is mounted. 

(iv) Sighting Error.— While taking a reading make sure that the 
straight lino j oimng your eye to the end of tho mercury column 
(or index in tho case of minimum) is at right angles to the length 
of tho column. Errors duo to wrong sighting may easily 
amount to as much as *5 of a degree. {5ee Eig. 6.) 



FIG. 0. SIGHTING ERROR. 

(v) Entry .“Enter each reading in tho appropriate column of the 
Poolcet Register immediaiehj otter it is taken. 

(vi) Gheck.“Af1:er making the entry vfftify f the whole number of 

degrees has been read correctly. Mistakes of ton or live whole 
degrees are sometimes mode through not verifying the read- 
ings. Tlie bold graduations on tho thermometer mount is of 
help in this oonnootion. 
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(vii) Setting.— As soon as the readings of tlie maximum and mini*' 
mum thormomotera have been noted and checked, set the 
thermometers ready for the next day’s observations (see 
Sections U and 16). 

(viii) Test Observations, — ^When sot, the end of the mercury thread 
of the maximum thmraometor and the end of the index of the 
minimum thermometer furthest from the bulb should indicate 
the same temperature as the dry bulb after instrumental 
correction. This check must bo applied daily at the time of 
morning observations and the test readings entered in the 
appropriate columns 34, 36 and 36 of the Poc/cel Register. 

(ix) Examination of wetbulb.^ — ^After setting the maximum and 
minimum thermometers and noting down the test readings, 
examine the musUn and ihe wick of the wet bulb avdfdl its 
bottle with water. Then close the door of the Stevenson 
soteon. 

‘When observing bffarliJieialltffAl, lah caro not (o Itealihe thermometer 
bulbs with the lamp. 

13. MOUNTING OF THE WET BULB THERMOMETER AND ITS 
QARE,— The dry bulb and wet bulb thormometors are precisely alike 
and have usually small bulbs which may bo round or cylindrical. The 
bulb of the latter is always kept wet by means of a muslin sheath fed by 
water from a bottle through a wick. 

(i) Mounting of the wet bulb thermometer : — The general 
arrangement of the thermometer wick and the water vessel is shown in 

3?ig. 7. 

The bulb of the thermometer should bo oovorod with only one fold of 
thin and soft muslin supplied by the Meteorological Department. The 
muslin should bo washed in boiling water to remove all the starch. If 
the bulb is round, out a circular piece of muslin of about inch diameter 
and make a sort of bag out of it by pulling the fringes round the tip of a 
finger. For a cylindrical bulb take a reotangular piece and shape it in the 
form of a close-fitting sewn jacket. Then tic the muslin sheath round the 
neck of the bulb by a piece of thread. See that the muslin is stretched 
smoothly on the bulb. After fixing the muslin, trim its edges carefully 
with a pair of scissors so that all superfluous muslin with its loose ends is 
out off ; but take care that the muslin extends at least 1/lOth of an inch 
up the stem above the bulb. 


iPor i]xQm6k, tako four strands of ctorhing oofcton and loop it round tlio 
nook of the bulb over the muslin in tbe form of a noose (see ]?ig. 7) so that 




FIG. 7. MOUNTING OF WET-BULB THERMOMETER. 

eight ends hang down into the bottle of water. Tako caro not to fasten 
the wiok too tight round the nook of tho bulb, or the oiroulation of the 
water along tho strands will be checked at this point. 

Tho bottle must bo placed a little on ono side of tho wet bulb away from 
tho dry bulb and not directly hdow iHm wet hulb ; otherwise tlio thermo- 
meter may read too high. THio part of tho wiok exposed to the air should 
be about four to six inches in length and must diji into the bottlo without 
forming loops. If the ^viok is allowed to hang in a loop, water will dip 
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down from tlio lowest point of the loop aifd-t^o hottlo ■will soon be emptied. 
In no oiroumstancos should the strands of the wide cover the bulb ; 
for there should be nothing touching the bulb but muslin. 

(ii) Care of the wet bulb thermometer. — The bottle must always 
be kept free from dirt and filled with clean water. !Por this purpose the 
observer should store up rain-water in well-corked bottles. If for any 
reason the stock of rain-water is exhausted and ordinary water has to bo 
used, it must bo well boiled and then left for a few days to allow all its 
impurities to settle down. Tfiio use of ordinary water imless distilled or 
boiled causes a coating of hard crust on the bulb of the thermometer thus 
making its readings entirely unreliable. If a white deposit appears on 
the bulb of the thermometer, it should bo removed by rubbing the bulb 
with vinegar or lemon j uioo. If the crust is thick dilute nitric acid should 
he used. 

Both muslin and cotton must always be kept clean and free from 
grease. They should therefore be renewed once afcniniglit in fine weather, 
once a week in dusty weather and immed/ialely after a duststoim, 

(iii) Managemeiitofwetbulbduring Frost.— "When the reading 
of the wet bulb thermometer is below 32®P, the freezing of the wa-fcer on 
the wide cuts oli the supply of moisture to the muslin. In this ease, wet 
the muslin with ice-cold water by means of a feather about half an hour 
before the time of observation. If the "wind is strong repeat the wotting 
once or twice rmtil a thiu film of ice forms on the muslin. "Wait until 
the reading of the wet bulb falls below that of the dry bulb and no fur- 
‘ther fall of temperature is noticeable. Then take the reading. Dining 
prolonged frost, if the bulb has already a thin coating of ice :fi'om the 
previous observation, it is not nooossary to renew the ioe coating in later 
observations. 

NOTE.— Bofoi'o taking a reading of tlio wet bulb tbormometor always make euro 
that it is ‘properly welled; In warm dry woatlior -water ovapoiutos rapidly front tho 
wlok and there is tlio danger of tho muslin being loft dry. On tho other hand in damp 
isold weather, too much water may oollcot on tho muslin and ovon drip down from the 
bulb. Both those defects make the reading of tho wot bulb thermometer too high } 
they should bo avoided by adjusting tho longtii of tho -wielc exposed to air. 

14. SETTING OF THE MAXIMUM THERMOMETER.— The boro in 
the stem of the Maximum Thermometer is made extremely fine nedr 
the neck of the bulb. When tho temperature of tho air rises, 
the ineroury in the thermometeir expands and forces its way into thb 
stem' past this constriction j biit when the bulb , cools, none of the 
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taorcury above the constriction can get back into the bulb and the 
length of the mercury tlircad rcmainB just the same as it was when 
the bulb was wannest. The end of the mercury thread furthest 
from the bulb thus registers the maximum tcmporatiu'o reached. 

To set the thermomotor remove it from ite supports and grasp (see 
rig. 8) the upper end of its porcelain or wooden mount keeping the 
bulb end downwards, and taldng care not to bring any pressure on the 
thermometer stem so as to brcalc it. Tlicn stretch out the arm and awing 
down the instrument briskly towards the foot describing a ciroidar path 
in the ail (as in the case of clinical thermometer). 



FIG. 8. SETTING MAXIMUM THERMOMETER. 

While swinging the thormomotor take your stand in a clear space so 
that the instrument may not strike any obstacle and get damaged. If 
necessary repeat the swingings once or twice until the thermometer bore 
on both sides of the constriction is filled with mercury. Then replace the 
instrument to its supports in the Stevenson screen keeping the bulb end 
about quarter of an inoh lower than 0ie oilier end. V orif y if the thermometer 
reads nearly the same as the dry bulb. If not, the instrument must bo 
reset. 

NOTE.— Boforo reading a maximum fchonnomotoi' it is well to malco sure that 
the end of the moroury thread nearest tho hulb has not run away from the point of 

oonstriotion, through vibration or othorwieo } it it iias, tho thormomotor should bo 

tilted very gently until tho end of tho dotaohod thread oomos in oontaot with the 
constriction in tho tube. 

16 . SETTING OF THE MINIMUM THERMOMETER.— The liquid 
inside tho Minimum Thermometer is apiril in which is immersed a dumb- 



bell-sliapod iudox. When the teroporaturo falls, the spirit drags the 
index along with it towards the bulb end ; but wlion tlio tomporature 
rises the spirit expands and runs past the index without disturbing 
it. Thus the end of the M&x. fufthesi from the hxilb gives the lowest 
temperature attained by the instrument. 

To set the minimum thermometer remove it from its supports and tilt 
it slowly, bulb upwards, until the index touches the end of the spirit 
column (sse Ifig. 9). Tap the instrument gently if necessary. Then 


Spirit 


No spirit 



fig.s.minimum thermometer correctly set. 


momt tho thormomotm homontolly in the Stevenson screen and voiify 
that It reads nearly the same as the dry bnlb thermometer. See that the 
.mstrumeut is fixed properly to its supports so that the position of the 
wMa disturbed by the vibration of the soreon in strong 


Wiermoraotor alimys emmine tU wiril 
M « «>o Bphit eelumn is broken or chops 

meter „nt of „rc.er..sbo„,c.\ee„,:r!a“ri'Li^^^^^^^^^ 


16. DEFECTS OF THERMOMETEBS AND THEIR REMEDY.- 
W Restoration of Graduation Marks .-The black matldngs of 
the thermometer graduations often become indistinct. To 
restore the markings rub lamp black and oil or a black " lead ” 
pencil on the tbormometer stem, which should be dry. Re- 
move the superfluous black paint from the stem by gently 
wiping it witli a piece of cloth, 

(n) Mercury Thermometers Out of Order .-A mercury thermo- 
meter. dry, wet or maidmum, is out of order if the meromy 
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thread is brolcen anywhere. It is repaired simply by swingiiig 
the thermomotoi’ briskly at arm's longtli with the bulb end 
downwards {see IPig. 8) until the mercury thread is continuous. 

(iii) Defects of the Minimum Thermometer.— 

(a) Brojis of lodged at the loj ). — A portion of the spirit 

column may evax^orate and condense in drops at the 
end of the thermometer furthest from the bulb. Unless 
the Observer regularly inspects the minimum thermo- 
meter, a length of 6 or 10 degrees of spirit may bo lodged 
in this way at tho top of the thermometer. To correct 
this defect, immerso tho bulb and whole of the S'pint 

column of tho thermometer, with the bulb end down- 
wards, in a vessel of cold water ; if neoessary, add some 
powdered ice to tho water bath. Allow the sun to shine * 
on tlio upper part of tho thermomotor in which the spirit 
drops are lodged but not on tlie water bath which should 
bo scrooued from tho sun’s rays. Leave the thermometer 
immoisod in tho water bath in this upright position for 
abput an horn* to allow aU tlie spirit to run down tho 
tube, 

(b) Breah in the SpirU OoJwww.— The spirit column of a mini- 

mum thermometer is sometimes broken into several 
fragments. To remedy this fault, awing tlio instnunont 
hrisJehj at arm’s length {see JTig. 8) and stop it with a gentle 
jerk* It will sometimes be necessary to repeat the 
operation a groat number of times entirely to unite tho 
dptaohod column. After rouuiting the biolcen columns 
by swinging, keep tho th<n?mometor immersed in cold 
water for at least an hour exactly as in (u). 

(o) Index jirolmdmg out of the jSpmt.-— The index is sometimes 
tlu’own out of the spirit and sticks in the upper part of 
tho thermometer stem. In this case hold {see Fig. 10) 
the instrument vertically in tho right hand with tho bulb 


• On a cloudy day the upper part of atom should bo boated by applying a 
piocQ of cloth soaked in hot water. 






ond lowest and gently tap the lower end of the thermo- 
meter mount a^inat the fleshy portion of the palm of the 
left hand. 


FIG. 10. RESTORING SPIRIT COLUMN OF MINIMUM 
THERMOMETER. 

If several gentle taps fail to’ move the index, iiioreaae the force, 
a little at a time, until the index starts ; then allow the 
index to fall o^ its own We^ht within the Oontinuous 
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column of spirit. Give gentle taps if necessary. Generally 
tliia will be all that is necesaaiy to sot the index in tlio 
right place. Sometimes broken columns of spiiat can 
also be united partly or wholly by this process. If, 
however, repeated tappings do not succeed in displacing 
the index, turn the thermomotor upside down so as to 
transfer the greater portion of the spirit column to the 
end furthest from the bulb. Then reverse the instru- 
ment and allow the index to fall to the lower end of the 
transfon'cd column of spirit. Restore the spirit column 
by repeated swingings and finally Iceop the tliermometer 
bnmersed in cold water for about an hour. 

(d) Index inside the bidh or sliiok in Ihe lend above the bulb. — If 

the bulb and the stem are in the same straight line, 
simply raise the bulb until the thermomotor is vertical. 
Then gently .tap the instrument and the index will slide 
down into the tube. 

If the thermomotor is bent above the bulb, hold it honzonlally 
with the bulb ‘pointing xipwards. Tap the bulb end of the 
thormomoter sharply against the flesliy portion of your 
palm and then raise it upwards. Tlie index will slide 
forward into the spirit column. Finally, leave the 
thermomotor immersed in a cold batli as in (o). 

(e) Bubble in the bulb. — ^In tins case hold the thermometer 

horizontally so that the bubble is against the entrance of 
the tube, then warm the bulb by grasping it witli yom 
palm imtil the bubble rises in the tubo. Then shako out 
the bubble by swinging and finally .leave the thermometer 
immersed in cold water,. 

NOTJJ.t-T1io minimum thermomotor is vory liable to the above faults during 
transit. Always oxamino the thermomotor after tailing delivoiy of it fx-om the post, 
man and remove any defcots found in the tliormomotor In aooordanco ^vith the fore, 
going instructions boforo bringing it into uso, 

17. MEASUREMENT OP RAlNFAix.—Tho essential parts of a rain- 
gauge are (1) a funnel with an open circular mouth of Icnown diameter, 
(2) a receiver in which rain falling on the funnel is collected and (3) a 
measuring glass with which the rain collected in the receiver is 
measured. For a full dosoiiption of the raingaugo see Section 32, 
page 50, Tire measure glass is graduated in hundredths of an inch 
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(cents) and has usually a capacity of *60 inch (50 cents) of rain. Some 
stations are provided with bigger measure glasses which can hold one 
inch (100 cents) of rain. 

(i) To Measure the Rainfall. — ^Remove the funnel of the rain- 

gauge and take out the receiver. Place the measure glass in 
a basin and slowly pour the contents of the receiver into the 
glass witli care to avoid spilling. If however any water is 
spilled into the basin add it to the water in the measure glass 
before arriving at the total amount collected. Bead the rain 
amount in cents with your eye level willi the water surface in 
the glass. 

(ii) Measurement by Instalments. — ^If the receiver contains 
. more than half an iuoU of rain (or more than an inch of rain 

in the case of largo glasses) measure it in two or more parts 
and add together the amounts. For instance, if the rain- 
water has filled a half-inch gloss to the top mark 3 times and 
the remainder of the water measures 37 cents at the fourth 
filling, the rainfall is (0-B0x3H-0’37")> i-e-, 1‘87". Xn acltial 
‘practice the glass need not befdhd exactly to the 'SO" marh as 
this can be done only by trials which require time. It is much 
quioJeer to fill the glass very nea/r to the lop gradualiori, and 
keep a note at eaohfdUng. For example the 1*87" of rain might 
as well bo measured as, say, (0'49"-f 0''l6"4'0‘'18"+0’44''). 

(iii) Remeasurement for Check. — To avoid error the rain-water 

should not be thrown away after the first measurement, but 
should be poiured into a vessel and afterwards romeasurod. 
The amount shoiild always be writlm down in oolum/n 29 
of the Poohet Pegisler and okeoked by remeasurement before the 
water is thrown away.* 

(iv) Overflow of Rain-water. — During heavy rain inspect the 
raingaugo at frequent intervals and m«j.siire out the rainfall lest 
the receiver, which can hold only 3* or 4" of water, fill up and 
overflow. If rain-water has overflown into the lower half of 
the raingauge, the outer cylinder must be taken out and its 
contents measured and added to the amount in the receiver. 
The raingaugo must then bo reset and levelled. 

♦ If your stock of rain-water for tho wet bulb ia not auffloient, store up more watey 
in well-corked bottles [see Seotion 13 (ii)h . 
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(v) Snow oi‘ Hail. — On days of snowfall or liail or when the water 

collected in the gauge is frozen, remove the receiver with the 
funnel and pour into it a measured amount of warm water to 
melt the solid precipitate. When all the snow or hail is com- 
pletely melted, measure out the total amount of water in the 
receiver and subtract from it the amount of warm water 
added. 

(vi) Accidental Breakage of the measure Glass. — Two meas- 

ure glasses are usually provided to caoli station. As soon as 
a glass is broken ask the Meteorological Office ai once 
to replace it by another. If it should so happen that the glass 
is accidentally broken and there is no spare, borrow an ordi- 
nary Compounder’s measm'o glass and record the rainfall in 
ounces and drama until the broken glass is replaced. In 
such cases, take caro to note in the PooJeel liegister the word 
" Ounces ” against the rainfall entry. Do not, on any aoooimfci, 
borrow a rain measuring glass belonging to another raingaugo. 
If a Compounder’s measure glass is not available, store up in 
aopaiato bottles the rain-water collected at difloront liours of 
observations. Keep the bottles well corlcod and place a label 
on each giving the date and hour of collection of the rain- 
water. On the receipt of a now glass, measure these amounts 
and ontor tlieni in the Pooht liegisler as usual. 

(vii) Hours of Measurements and Entry of Rainfall in the 

Pocket Register. — 

(1) Examine the raingaugo bottle daily both in the morning and 

the afternoon ovon though there has boon no rain. 

(2) Enter in column 20 of the Pookel Register the amount of rain- 

fall measured at each observation. The entry should be 
made as follows 0-00 for no rain ; 0-02" for two cents ; 
0*35" for thirty-five cents ; 3*63" for throe inches and sixty- 
three cents ; 12*82'' for twelve inches and eighty-two 
cents ; and so on, Eor rainfall below one cent enter a 
“ t ” in this column. Do not forget io wrile the deoimal 
point dislinetly and to insert 0 to the left of the deoimal point 
when tlie rarnfall is behw one inch. 

(3) Remember that the mitry in column 29 of tlie Pookel Register 

should give the amount of rain which actually fell during 
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the period beginning from the preceding hour of observa- 
tion (regular or special) to the present hour of observa- 
tion. 

If during heavy rain it is found neccs^ry to measure out the rain 
at intervals between any two hours of observation take the 
last measurement at the exact hour of the second obser- 
vation and enter in column 29 the total of all tbe measure- 
ments made in the intervouiug period. 

(viii) Care of the Raingauge. — 

(1) See that the funnel does not get choked with dirt and that 

the inside of the receiver is clean. 

(2) OcGasioually examine if the funnel and receiver of the rain- 

gauge leak. If so, get them immediately repaired. 

(3) While replacing the funnel make sme that it is pressed down 

evenly on the rim of the outer cylinder of the raiugaiigo. 

(4) The observer should be careful not to dent the rim of the 

funnel by rough handling. 

(6) Do nob allow long grass or slirubs to grow round, the rain- 
gauge so as to vitiate its exposure ; always Icoop them 
clipped abort, 

18, WIND DIRECTION.— Tbe wind direction is to bo read from the 
wind vane (I?ig. 11) to the nearest of the sixteen points of tho compass 



FIG, II, W1ND:VANE, 
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(see Fig, 12) given below 



FIG. la. POINTS OF THE COMPASS 
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(i) Note carefully that wind direction is always to be recorded as the 

point from wMob the wind comes. 

(ii) The wind vane should bo watched for a few minutes to get the 

mean direction of the wind. 

(hi) Before taking a reading make sure that the wind .vane moves 
freely. As ordinary wind vanes often fail to respond to light 
winds give a turn to the vane by hand and allow it to take up 
the direction of the wind. 

(iv) If both the wind vane and the oups of the a,nemom6tor are 

motionless record tbe vind as “ calm.” 

(v) Always verify if the wind direction given by tlio vane agrees with 

that estimated by you. In strong wind one can estimate its 
direction very closely by turning round and facing the direction 

D 
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of maximum wind force. To estimate the direction of liglit 
winds, wet your finger and note wliioli side of the finger feels 
coldest when it is held up. -Also small bits of paper let ofi 
in the air will give.; you iJie approximate direction of the 
wind. 

(vi) If the wind vane is out of order, note down in the PooJcet Register 
the wind direction estimated as above. 

19. WIND FORCE.— Hitherto Dial pattern anemometers wore in use 
at the Indian observatories for the determination of vnnd speed. These 
are now being replaced by anemometers of the Cyclometer pattern 
described in Section ^3. In this pattern- the reading of tho instrument is 
shown in figures. Tho range of the cyclometer is from 00000 to 99999. 
Tho four hheh figures to the l(^t give the whole number of miles and tho 
last figure which is red gives tenths of a mile. Thus in. Kg. 13 the reading 
of the cyclometer is i657‘l miles. 


CYCLOMETER PATTERN ANEMOMETER. 

ci 
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(i) Wind speed at the hour of Observation. — To determine the 
wind speed at the time of obs^vation talco two successive 
readings of the anemometer at an interval of three f minutes. 
Subtract the first reading from the second reading and multi- 
ply the difference by 20. 

ExamiJlo : 

Krsb anemometer reading 20{)0-9 

Eeading after 3 minutes 2093*1 

Diffoi’onae 2*2 

Therefore the wind speed at the time is 44 miles per hour which is 
equivalent to force on the Beaufort Scale set out below. 


Specification of the Beaufort Scale of Wind Force. 


Desoiiptlon of wind. 

Beau- 

fort 

Number. 

Limits of 
q)ocd Milos 
per iiotir. 

Speoinoaiion of soalo to be used 
when anemometer is out of order. 



Less tlian 1 

Calm ; smoko rises vertically ; 
loaves do not move. 



2-3 

Smoko beiulB from tho vortical 
and drifts slowly with wlndj! 
wind vane not affootod. 

Light breeze . 

2 

4—7 

Wind just felt on face ; leaves 
rustlo } ordinary vano moved by 
wind. 

Qentlo breeze , 

m 

8—11 

I^vos nnd small branches in 
oonslant motion. 

Moderate breeze 

■ 

12—10 

Raises duet nnd looso paper [ 
moves brauolies. 

Froflb bi'cczo . 

e 

17—21 

Ci-oated wavelets form on lakos } 
ircca in leaf begin to sway. 

Strong breeze . 

0 

22—27 

Telegraph wires whistle } umbrollas 
used with dilHoulty. 

Moderate gale . 

7 

28—33 

Wliolo trees in motion, inoonvo- 
nionoD felt when walking against 
wind. 

Fresh gale , 

8 

34—40 

Breaks small branohes ; dilHoulty 
cxporicnecd in walking against 
wind. 

Strong galo . . 

0 

41—48 

Slight struotural damage occurs, 
ospcoially to roofs. 

Wliolo gale , 

10 

49—60 

Trees uprooted j oonsidorablo struo- 
Uiral damage occurs, for instanoo 
kutolia liouBOB blown clown. 

Storm 

11 

67—66 

Widespread damage. 

Hun’ioaiio • . , 

12 

1 above 06 

.... 


t In the ease of Dial pattern anemomotors, the interval is 4J minutes. 

D 2 
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NOTE.— Afkoi' finding the wind Bpeodftoni tlio nnomomotor readings, the obaei vro 
should always oomparo it with his oatimation of the wind force based on the obsorva • 
tion of the offeot of wind on the surroundii^ objoots. This sort of oomparison will 
enable the Observer to detect any arithniotical eii'oriuhis oaloulation of the wind 
speed. If the anemometer is out of order or if the station is not eqiiipped with an 
anemometer, report the wind force oatamated according to the table above. 

(ii) Average Wind speed during past 24 hours. — The average 
wind speed during the past 24 hours (which is to bo calculated 
only at the time of the morning observation) is obtained by 
taking the diffw^ence in whole miles in the 8 hrs. readings of the 
two sucoeeding days and by referring to the Average Wind 
Speed Table supplied to each station. This is also given by 
the quotient obtained by dividing the difierenoo by 24. 
If the remainder is more than 12 add 1 to the quotient. 

Example t 

Today’s anemometer reading at 8 lu . . . . 0023'6 

Yesterday’s anemometer reading at 8 h. . . . 0832’6 

Difference ......... lOO-O 

The difference in whole miles is 191 approximately. Dividing this 
differeiicQ by 24, one gets 7 as quotient and 23 as remainder. Therefore 
the average speed during the 24 hours to be recorded is 8 miles per hour. 

NOTE.— If an anomomotor is token down for repairs or oiling always note its 
reading after resetting the instrument. When calculating the average wind speed 
In the following morning, subtract from the 8 h. reading the reading recorded on tho 
previous day after resetting the anemometer. 

Example j Lot the reading after resetting bo 2506'2 at 10-80 a.m. and that on 
tho following moming bo 2672-6 at 8-30 a.m. The diffei’enoo between tho two read- 
ings is 108’4, i.6., 106 approximately. The i>eriod between the two roadings Is 
(10-30 A.M. to 8-SO A.M.) 22 hours. Dividing 106 by 22 the quotient is 4 and the 
remainder is 16. Hence the average wind speed during the period is 5. 

20. CARE OP THE WIND INSTRUMENTS.— Tho bearings of the wind 
instruments should be cleaned and oiled at least once a fortnight in dry 
dusty weather and once a month in the rainy season soon qfter the mormng 
obsmation. 

Wind vane.— Unscrew the top nut and remove the vane. Clean the 
head of the vane rod with a brush soaked in kemine and put in a few 
drops of olooh oil supplied by the Meteorological Department. Then 
replace the vane and the nut. 

Anemometer.— The bearings and gear of tho anemometer should 
be kept clean and properly lubrioited. 
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Lubrication— Seo Fig. 14. Evmj week put a drop or two of oloolc 
oil in tbo foot bearing (8) and in the worm (7). Once every two months 
fill the house of the top bearing (4) with oup-grcase. 



FIG. 14, ANEMOMETER IN SECTION; 

Gleaning and overhauling.— 0»ice every ska months all porta of the 
instrument should be carefully examined and all the bearings thronghly 
washed, cleaned and lubricated. Prooood as follows 

(ft) Remove the bottom screw chained to the box, and draw down 
the glaaadi'ont of the ease. 

{b) Unscrew the top nut (1), pull away the cup frame (2) and lift 
the leather washer (3). 

(c) Unscrew the bross-jaoket (B) of Uio spindle. The spindle (C) 
can now bo easily drawn out of the box along with the jaokot. 
Do not try to remove tiie s-jmdkfrom the jacket. 
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(ci) Wasli witK kerosino, tlio ball beaiing (4), gear teetli (9) and tlio 
; worm f?) and foot-beraiug (8), Tlie last conaists of a single 
loose ball, and caro should be taken not to lose it while 
cleaning. 

(e) Wipe the parts dry with a piece of clean muslin and assomblo 
them. Put tt drop or two of clock oil in the worm (7), gear 
teeth (8) and the foot bearing (9) and dll the house of top 
bearing (4) with oup-greaso. 

NOTE,— After every operation of olenning and ovei’lianliug, the reading of fcho 
oyolometor should Im noted down na soon as tho instruinont is ro-set. 

CHAPTER III. 

NON-INSTRUMENTAL OBSERVATIONS. 

21, CLOUD OBSERVATIONS,— Cloud observations are to be made 
under throe headings, viz., (1) Eorm {see Cloud Atlas), (2) Amount and 
(3) Uireotion of motion. 

(1) Cloud Forms. — The different forms of clouds are grouped in tho 
following table according to their average heights. — 

FORM. AVERAGE HEIGHT 

IN FEET. 

High Clouds (Above 25,000 ft.) 

Cirrus (0) 

Oirro-Stratua (OS) ( 30,000 

Cu'ro-Cumulus (GK) J 

Medium Clouds (Bt^weon 10,000 and 20,000 ft.) 

Alto-Oumulua (AK) T ... . . . 10,0.00—20,000 

Alto-Stratus (AS) J 

Low Clouds (Below 10,000 ft.) 


Strato-Gumulus (SK) , , 

. .below 

10,000 

Nimbus (N) . • - • • 

.(base) about 

1,600 

OumuluB or Frooto-Cuinulus (K or FK) . 

. .(base) 

4,600) 


(top) 

0,000 1 

Cumulus-Nimbus (KN) . . . , 

. .(boss) 

4,600 •} 


(top) 10,000- 

-26,0001 

Stratus or Fraot'o-Stratus (^ or PS) 

below 2, COO 


Below is given a brief description of the cloud forms for ready reference. 
For details the observer should always refer to the Cloud Atlas, 
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The tranaitioiis of the olond foimations are indicated tentatively under 
“ growth ” and “ decay.” It should be -understood that these transfor- 
mations involve a ohange of height as well as of form. 

1. Cirrus (G),— Isolated feathery clouds, of fine fibrous texture, 
generally white in eolour. It has often - the appearance of “cats’ 
whialcers ” or “ mares’ tails.” 

Growth : Oirro-Stratus or CiiTO-Cumulus. 

'Decety : Disappears. 

2. Cirro-Stratus (GS). -^-Thin whitish sheet of cloud without shadows 

giving a milky appearanceto the sky (“Cirrus Haze”). ^ It has sometimes 

the appearance of a tangled web of short or of curling fibres matte 
together. It often produces halo® round the sun and moon. 

Growth ; Alto-Stratus. 

Decay : Cirrus, or disappears. 

3. Cirro-Cumulus (CK).--SmaU white balls or flakes of clouds 
without shadows or with very faint ones, arranged in groups ox lines. 
They have often the appesimnco of a flock of sheep lying down, or, to^the 
foam in the wake of a steamer. Its popular name is “ Mackerel Sky.’ 

Growth : , Alto-Cumulus. 

Decay : Cirrus, or disappears. 

4. Alto-Cumulus CAK).~Large white or greyish balls with shaded 
portions, arranged in flocks or rows, often so close that edges meet. Alto- 
cumulus is more flattened and disc-like than the typioal Cumulus. 

Growth : Cumulus or Strato-Cumulus. 

Decay : Cirro-Cumulus. 

5 . Alto -Stratus (AS).-A thick sheet of grey or bluish colour without 
■ fibrous struotiiro, bright near the sun or moon. It may produce coronas 

but not lialoes. It appears often in the early morning and m winter. 

; Nimbus or Stratus. 

Decay .; Cirrus, or disappears. , , 

6 Strato-Cumulus (SK).— Bolls of dark clouds, flat at the ba^e, often 

ooYormg tlio wMe sky. and leaving only a little blue sky bore and tkere 
soon through the breaks. It may bo defined as Stratus tbickenod here aU 
there into Cumulus, or Cumulus joined together with a common flat basil 

to make a layer. ’ , ,, 

Ghow/ih ; Nimbus (Cumuliformis). 

Decay : Braoto-Oumulus. , 
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1. Nimbus Enin cloud ; a dense layer of dark oloud without 
shape. Cirro-Stratus or Alto-Stratus are often visible through the 
openings of this oloud. Loose oloudlets drifting underneath a large 
Nimbus are known as “ SCUD ” {J^rwAo-Nw^us). 

NOTE.— Witli the exception of the ordinary tlumderoloud which should bo 
classed as Cv/rtiv.lo-NiiribxMi any oloud sheet from whioh rain or snow is notually fall- 
ing or threatens to fall, should be called Nhtibua. A continuous sheet of Nimbus and 
Alto-Siraliis should bo distinguiBlied as PidUonindnia from a bank of Nimbus mtk 
vertical exl&nsiotis whioh should bo called Nimhus-Cwtitdiformie, 


Qrowilh : Denser Nimbus. 

Decay : Strato-Cumulus, Ikaobo-Cumulus or ‘ Scud.’ 

8. Cumulus (K).— Thick rounded lumps of cloud with the upper 
surface dome-shaped and bumpy, and the base usually horizontal. When 
viewed opposite the sun, they are white with dark centres. When 
viewed near the sun, they are dark with dazzling white edges, This 
form of oloud appears iu greatest abundance during tlie warm part of the 
day and looks like exploded cotton bales (“Wool pack*’). Fraoto- 
Oumulus is the name given to Cumulus cloud whioh has been torn by high 
winds. It is a tattered, broken Cumulus. 

Growth : StratO'Cumulus or Cumulo-Nimbus. 

Decay .• Alto-Cumulus, 

9. Cumulo-Nimbus (KN),— Thundershower Cloud ; heavy masses 
of oloud rising like mountains, towers, or anvils. At the base is the dark 
formless Nimbus or drifting “ Soud,” from whioh showers of rain or snow 
are falling. At the top a cap of fibrous texture called “ false Cirrus •' 
is often seen. It is a detached cloud, but usually covers large areas. 


Growth : Larger Cumulo-Nimbus. 

Deoay : Cumulus, 

10. Stratus (S).— A low-lying horizontal cloud sheet of uniform thiok- 
ness, having the appearance of a lifted fog. When this shoot is broken 
up into irregular shreds by wind or by tops of hills, it is called “ Eracto- 
Stratus.” The name Stratus should not bo applied to the thin sheets 
commonly seen near the horizon about sunset. These are really high 
level clouds and should be clawed as Alto-Stratus or Strato-Cumulus. 


^Fraoto-Stratus, 

Transition forms -( Strato-Cumulus or 


^Ito-Stiatufi. 





(ii) Cloud Amoimt. — Estimate the amounts of cloud of eaoli fom 
separatdy by the figures 0 to 10 in which 0 represents a sky quite free 
from cloud, 6 a sky half clouded, 7 a sky seven-tenths clouded, and 10 an 
entirely overcast sky. Almys see ihai Hie sum of the amounts of the differ&n t 
forms of cloud estimated separately, (^rees toUlt your independent estimation 
of the total amount of cloud irrespective of kind. 

(iii) Entry of the Forms and Amounts of Cloud in the Pocket 
Register. — ^Bntcr the amount and forms of low cloud in columns 22 and 
23, those of medium or high cloud in columns 26 and 26, and the total 
amount of cloud in column 28. Always indicate the amount of each form 
of cloud separately by adding suffixes 1, 2, 3, etc., to the cloud symbols 
as shown in the following examples. — 

Exantj^ks . — 


{a) Suppose clouds prosonfc In fcbo sky are— 
Forms. 

Alto*Oumulua (Medium) . . • 

Cumulus (Low) . . . . • 

Cumulo-Nimbus (Low) , . . . 


SymhoU. Amounts. 
. AK 3 

, K 2 

. KN 4 


Enter tho amount of low cloud 0 in column 22 and the forms of low oloud as 
K-, KN 4 , In column 28} tlio amount of medium oloud 8 In column 26 and fcbo 
form of medium oloud AK, in column 20 ; and tbo total amount of oloud 0 in 
oolumn 28. 


( 6 ) Suppose clouds preseufc In tbo sky ere— 
Forma. 

OJrro-CurauluB (High) . . . . 

Cirro-Stratus (High) , . . . 

Alto-Cumulus (Medium) . . • 

Alto-Stratus (Medium) . . . . 


Symbols. Amounts, 
GK 6 

CS 1 

AK 8 

AS 1 


Enter dashes “ — ” in columns 22 and 23 and tho amount of medium and liigb 

OK GS 

cloud 10 in oolumn 26 } tho forms of medium ond high oloud oolumn 26 } 

and tho total amount of oloud 10 in column 28. 

NOTE.— On occasions of fog, if tho thickness of the fog Is so great that it Is im- 
possible to toll whether there is oloud abovo it, tho clo\id should bo entered in tho 
Pocket Regisler os “ Fog 10 ” in tho oolumn for tlio amount of low oloud. Jf oloud 
oau bo seen through the fog, then tho amount should bo estimated as well ns 
possible and entered in tho ordinary way. 

(iv) Direction of motion of cloud .“ABcertain tho directions, near- 
est to the 8 points of tho compass, from which tlvo predonvina^il low oloud 
and the predorrwnant medMt/m or hiyh oloud are coming, To do so it is 



best to observe the movement of tlio cloud against a flxed point. At 
nigbt time wlieii the cloud ceiling is broken, stars overhead form very 
suitable fixed points. At other times a steeple or a polo erected in an 
open space may be used. Take your stand vertically below the fixed 
point and resting your head against some support, watch for a few minutes 
the directions from which the clouds, ovorli^d or nearly overhead, are 
drifting towards you. Enter the dircctioii of the predominant low cloud 
in column 24 and that of the medium or high oloud iu column 27 in letters 
■ such as N, NB, E, SE, etc. 

22. STATE OF SKY AND EVOLUTION OF CLOUD. — No meteorolo- 
gical observation is more interesting and important than the study 
of the growth of clouds in the sky. The study will give the observer an 
insight into the sequence of weather in his locality in difforeirt seasons. 

The sky is very seldom covered with cloud of one pure form. But 
the observer will find no difliculty iu distinguishing between two principal 
types of clouds, (1), appearing in slmls such as Cirro-stratus, Alto- 
stratus and PalUo-nimbus, and (2) appearing in licd'ps such as Cirro- 
ouniulus, Alto-cumulus, Cumulus and Cumulo-nimbus. Ho will also 
recognise that there is a third type of oloud, such as fttrato-cumulus 
and Nimbus-Cumuliformis, which grow upwards in heaps but form 
extended sheets at the base. The course of evolution of clouds 
differs in different types of weather and varies from season to season 
in different localities. 

For example, the observer will notice that during the hot season 
Stratus and Alto-Stratna whicli dfton appear in the morning, change to 
Strato- cumulus or Cumulus iii the afternoon. 

The types of weather which the observer sliould learn to distinguish 
from his study of the state of sky and the evolution of cloud, are — 

1. Fine Weather.— Sky cbudlesa, or with fine isolated cirrus float- 

ing in the blue sky and showing signs of dissolving ;'or with 
prire stratus at a fixed level, but with no clouds of cumuli- 
form origin (heap clouds). 

2. Fair Weather.— Sky with fine and distinct cirrus covering a 

considerable part of the sky' but not increasing or forming a 
continuous layer ; or sky with ‘fair weather cumulus’ with 
oharaotei'istic changes in the course of the day. 

NOTE.—* Fair Weather Cumulni * is often seen to appear' in patches In tlio 
afternoon which instead of developing into.oumulo-nimbus disappear in tlio evoning. 



3. Unsettled Weather.— Sky with alto-skatus or alto-cumulus 
cloud, evolved by the thickening of cirrus through the inter- 
mediate stages of cirro-stratus or cirro-cumulus but not ori- 
ginated by the clearing of nimbus or by the tlimnmg of local 
cumulus or cumulo-nimbus. 

4. Changeable Weather.— Sky cliaractcriscd by rapid alterations 

ill threatening appearances (largo cumulus or cumulo-nimbus 
and possibly debris of medium clouds) and marked clearings. 

5. General bad Weather.— Sky overcast \vith a thick veil of 

palUo^iimhiis or niinhus-cumuUfonnis and showing no sign of 
clearing. 

6. Thundery Sky.— Sky with threatening thunder clouds or heap- 

clouds in the form of iurrelSy loim’s or anvils. 

23. WEATHER REMARKS Ono of tho niost important duties of an 
Observer is to note carefully in tho “ Remarks ” columns of the Pooled 
'Register the ocourronoo of weather iihouomena such as gale, squall, hail- 
storm. thundei’stoxm. dustSborm, dusbhaM. fog, dew, frost, snow. etc., 
with the ikmlion and intensily of such phenomena. Useful information 
such as sudden wind shift, tho siao of big hailstones, the estimated 
maximum force of gales, etc., should also bo recorded. 

To economise space and also to ensure uniformity in practice, the 
symbols given below should bo used m entering » Weatber remarks” 
in the Pocket Register. Tho symbols also indicate the olmraoter of tho 
phenomoua to whioli special attention should bo directed. 

(i) Explanation of tho Phenomena and their Symbols. 

1. Wind. 

Cl| Sgmll.—h. sudden increase of wind to force 7 or more, lasting 
for at least ono minute. Squalls are of frequent ocour- 
reuco during cyclonic storms or heavy local storms such 
as duststorms and thunderstorms. 

Q Line violent squall, associated with the passing 

of a long lino or arch, of dark oloud anti accompanied 
by thunder and lightning, rain or hail and a sudden cool- 
ing with a shift m mnd direction. Such short' bursts of 
violent winds are known to occur in Nor’westcr (” Kal 
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Baiaalchi **) of Bengal during spring and summer. A lino 
sguall, although of short duration, may blow down trees, 
houses, etc. 


HJH Gale. 'Wind of force 8 or above, blowing ooniinuoushj and 
doing damage to trees, houses, etc, 

s Dusistonn . — The air is full of sand or dust driven by 
strong winds blowing contmvonshj. The visibility is so 
bad that objects at a distance of 1,100 yards are not 
visible. A short a/nd sudden burst of violeM winds driving 
dust or sand in a line is called a hahoob or a line-squall of 
dust. Duatstorms must not bo confused with small 
whirls of dust {Dust d&oils) which are seen almost daily 
. on the plains of India during tlio summer months. 


2. Electrical Phenomena. 

Lightning .’— aeon but no thunder hoard. 
T T/iwndcr.— Thunder heard but no lightning seen, 
*iRr Thunder6tortn,—T!h.mdQi heard and lightning seen, 

3. Precipitation. 


JJ Precipitation lasting for a short time with bright 

intervals. Showery precipitation must bo carefully dis- 
tinguished from intermittent precipitation, The former 
occurs from passing clouds while the latter occurs from a 
dull overcast sky. 

(1 Drizzle. — Intermittent. 


Drizzle. — Continuous. 

]? Uain. — Intermittent. 

Ua/in. — Continuous. 

S ^wow.—Intormittont. | Precipitation in the form of white 
5S jSmom,— Continuous. ) 

^ Sleet.’— (Rnin and snow together.) 

^ Soft Ilail.T-i^maW pellets of compaolsd snow wliicii usually fall 
in the hills.) 
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A Hail. — {PellGUi of ioo oooa^onally of considerable size,) 

4. Atmospheric Obscurity. 

f Fog or Misi. — A lowering of the transparenoy of the air 
caused by water particles in suspension, Whenever fog 
ocouES, the winds are usually liglit and the relative humi- 
dity very high, at least 90 per cent. A very thin fog is 
called mist. 

OO Hme . — A lowering of the transparency of the air owing to the 
presence of fine particles of dust or smoko although 
there is no strong wind. In the case of a dust haze, 
the poi'oentago of moisture in the air is usually very low. 

NOTE.*— Jj’og or Mia6 or Dust Hazo am to lio mportod only when bho vlBibility 
is loss tlian 1|' inilcs. F.g., mist should ho mportod wlion objoots avo iadistiiiot but 
trafllo by road or rail Is not impodod ; if tho obsouriby is bhiok onoiigh to intorfore 
wibli traffic, fog should bo roporbod. 

V* Unusually good visibility. 

5. Ground Phenomena. 

gN*. Dcio . — Moisture condensed in the morning on exposed sur* 
faces (metal roofs, grass, plants, etc.) owing to tho cooling 
of tlio ground at night. 

t % Frost . — ^Frozen dew, or water frozen liard in the orovices of 
the exposed ground. A frost is said to bo light when it 
does not cause damage to vegetation. It is moderalo 
when it injures tho tondcr plants but not tho staple 
products of tho locality such as wheat, oat, paddy, 
cotton, etc. A frost is said to bo hilling when it damages 
the staple products. 

6. Optical Phenomena. 

a> Solar Halo.— A ring of light round the sun as centre 
when thin cloud (Cirrus haze) veils tho sky. It is 
often white but sometimes rod near the sun, then orange, 
then yellow. Tho most common halo has a luminous ring 
of about 22° radius round tho sun. 

0 Solar Corona.— A ring of light much smaller than the halo. 
Its inner edge is brownish red while the sky between the 
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ring and the sun has a distinct bluish white colour. The 

radius of the coloured ring of a corona is usually about 
6 ^ 

ii) Zunar Hah.-^A. ring round the moon similar to the Solar 
Halo. 

07 lAinar Gomna.~BMa.T to the Solar Corona. 

Rainbotv. 

(ii) Intensity. Great intensity of tho phenomena in (1), (2), (3) 
and (4) is represented by giving one dash below tho symbols ; 
moderate intensity is represented by tlio symbols tliemselves j 
whereas alight intensity is indi«ited by tho exponent “ “ ” 
written after and above tho corresponding symbols. Thus, 

5 —Severe duatstorm. 

T3r=Moderat0 Thunderstorm. 

=Intormittout thin drizzle. 
ssHeavy continuous rain. 

JSP=Modorato continuous rain. 

Pi*^=Slight continuous rain. 

^ —Intermittent lieavy snow. 

A®-=81ightHail. 

A =Modorato Hail. 

^ =Henvy Hail. 

(hi) Showm/ precipitation should be indicated by prefixing tho sym- 
bol "7 before the precipitation symbols. Thus, 

=Heavy rain shower. 

-^po^Light rain showOT. 

=Heavy sleet shower. 

=Mod6rate snow shower. 

24. VISIB1LITY,.-With the oxteasion of aviation ia India tho necessity 
for accurate observation of visibility is being keenly felt. The table below 
sets out tho distances of visibiUty landmarks and the determination of the 
most distant ohjeot of the series visible from an observatory on any given 

pocasion oonstitutes vwibility ohsemtion. ^ 
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Visibility.— Fo^, Mist, Diiststorm and Haze. 


' Stftiulard 
(llataiico of 
object. 


SOAtK 01? Vl8imi.ITY. 

Aotiiml 

Dlatanco. 

Description 
of OlijOQi. 

SpcclflCBtlon. 

Description. 

Syml)ol. 

OR yards 



A not vlslblo . 

Denso fog or dust- 

If or ^ 



storm. 

220 „ 


n. ..... . 

Avlslblobutnot 

'Plilck fog or dnat' 




B. 

StOTIII. 


RGO „ 



B visible but not 

Itbilomto fog or dust* 

for^ 



0. 

storm, or tliick 
dust lin?:c. 

1100 



I) 

Ovlslblflbiitnot 

D. 

Slight fog or diiBt- 
storiH or inodernte 
dust base. 

8 

c 

c 

11 miles 


E 

n vlsililfl bill not 

nisi or sllfltit lm?:e, 

m or QO 



K. 

very poor vlalblllty, 

21 .. 

01 .. 

121 .. 


P 

1 Evisllilobiitiiot 

I'our visibility . 



a 

F. 

tTodoraloviBlbllity . 


» 1 4 < 1 4 « • « « 

ir. 

G. 

G visible but not 

H. 

Good visibility 

■■ 
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I.. ..... . 

IT visible but not 
I. 

Very good v)s!I)iHty 

•• 




T or mom visible 

Excoltonl vlal]>lllty 

•• 


(i) Meteorological Convention regarding Visibility.— An 
object is to be regarded as “ visible ” if it can bo diatiugiiiahed 
by eye ; if tlio object is a tree and it can bo distingnisliod as a 
tree, it is to be noted as visible. It is often possible to see that 
there is “ somcbliing ” without being able to discern what it is, 
unless one knows beforehand its identity ; in such cases the 
object is not visible according to the above convention. 

(il) " Gaps ” in the scale of “ Visibility ’’ objects.— At some 
stations, a oompleto sot of landmarks con’e.sponding to the 
visibibty scalo is not available. In such oases the Observer 
should try to estimate the distance of the furthest missing 
object which would have been visible if ii; had existed. The 
method of estimation is- as follows.— Assuming there are 
obj eots E and G but no object for F, and that E is very clearly 
seen but G is invitible, then the viability should be entered as 
6 if the Observer thinks that E would have been visible ii it 
were available. Again,, if the available objects ended at G 
and on a particular, occasion this object was visible with 
extreme clearness, the Observer, should, enter visibility as 8 
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in he conaidored that an object about 12 miles away would bo 
visible or as 9 if he judged that one about 30 miles away would 
be visible, his estimates depending on the clearness of the 
atmosphere. 

(i)i) Fog or Mist, Duststonn and Haze. — The transparency of the 
air is reduced by the presence of dust or smoko particles in the 
air (dustatorm, duathaze or smokehaze) or by the presence of 
rain or drizzle or fog particles. If on any occasion the ‘ visi- 
bility ’ is 4 or less, the Observer must note if the atmospheric 
obscurity is due to fog or mist, dustatorm or haze. Ho should 
also record tlie intensity of the phenomenon in aocordanoo 
with the description of the scale of “ visibility ” laid down in 
the foregoing table. Fog or msl, (lusisimh or lime must not 
he reported unless visibility is 4 or less, 

(iv) Night “ Visibility. — The Observer may bo asked to take 
observations in the night. The estimation of ‘ visibility ’ 
at night presents difficulties because it is not possible to get a 
soleotion of fixed standard lamps at tlie appropriate distances, 
The desoiiptions of the scale of visibility will, however, enable 
the Observer to estimate corroofcly the visibilities from 0 to 4. 
For the estimation of tho visibilities from 6 to 9 the Observer 
should make use of his personal knowledge of any fixed lighte 
in his locality at known discanoea. Apart from the use of 
lights a careful Observer can derive a considerable amount of 
information as to night visibility from a general inspection of 
the sky and his surroundings. It is surprising how much can 
be seen even on a fairly dark night, e,g„ a distant tower, a 
range of hills or a long road can often be recognised in cir- 
cumstances which indicate that in daylight an object at that 
distance would have been visible. Experience will thus 
teach the Observer to make approximate estimation of night 
visibilities from a general inspection of his surroundings. 
One point which should be carefully remembered in the 
estimation of night visibiHty is that a cloudy night when the 
stars or the moon are obscured does not necessarily mean a 
night of bad visibility. Remember that visibility can be less 
than 5 only when dust or smoke or condensed water particles 
are present in tho air. 
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25. STATE OP GROUND.— 

Code 

No. 

0 Dry ground. 

1 Dow (wet grass but not wot ground). 

2 Wet ground. 

3 Soft muddy ground. 

'1 Slight flood in tho neighbourhood. 

C Moderate flood in the neighbourhood, 

6 Severe flood m tho neighbourhood. 

7 Ground frozen (frost). 

8 Ground covered by thin layer of hail or snow. 

0 Ground covered by modw^to or thick layer of hail or 
snow. 

Observatories at or near aerodromes mil report the slate of the aeroplane 
landing ground. Other inland observatories will report the state of a 
suitable plot of gi'ouud selected by the Meteorological Department. 
The selected ground should bo (ucainiued at each hour of observation and 
tho code figure which most nearly describes its condition entered in the 
Pooled Register, 

If tho aeroplane landing ground is flooded or covered by hail or snow, 
tho depth must bo determined by plunging a scale vertically into tho 
flood water or into tho layer of hail or snow. In tho ctiso of other stations 
the depth of snow or hail lying on the selected ground need only ho noted. 

26. STATE OP SEA AND SWELL. — Coast stations have to report tho 
state of tho sea, i.e., whether it is smooth, slight, moderate, rough, very 
rough or tremendous. Tho ohaiaotor and tho direction of swell, if 
present, should also bo reported, Tho Observer is to note carefully the 
distinction between sea wid swell. Waves sot up by %(mids prevailing at 
the locaUly at the lime of observation are termed sea, Phjihmo undula- 
tions mimed oithavhy winds (U a distance from the place of observation, or 
by winds whioli have persisted in the heaUly previous io the time of observa- 
tion, axQ oaUod swell. When a disturbance is once set up in the ocean 
it continues for a considerable time after tho originating cause has 
ceased or passed away. Series of regular undulations often travel as 
smll beyond the limits of the wind wliioh raised them ; and may 
ultimately appear as rollers or breakers on shores far distant from their 
place of origin. 

E 
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Swells may be olaased into four groups hccordiug to tlieir cliaractor- 
stios. — 

A Short Swell means a Swell wIkhto the distance between each siiccos- 
sivo top of swell is small. 

A Long Swell means a Swell where the distance is largo. 

A Low Swell means a Swell where the height between the lowest and 
highest part of the swell is small. 

A Ilemg Swell means a Swell whore the height is great. 


CHAPTER IV. 

WEATHER TELEGRAMS AND REGISTERS. 

27, POCKET REGISTER.— Detailed instructions for entering obser- 
vations in the Pooled Register are given on pp. 11-10 of the Bogistor. 
The following general remarks should, however, bo carefully borne in uiiiid, 

The entries in the Pookel Ihgisler shouhl bo made neatly in “ lead ” 
penoil with afme point. If'or this piu'pose always keep a semi-lmril (HB.) 
pouoil well sharpened and always in readiness in the poclcet provided on 
the side of the cover of the Bogistor. It is a very good plan to pul) an 
elastic baud over each end of the Pookd Register, as by that moans it can 
bo opened at onoo at the right place, and in wot weather the other loaves 
will not be wotted by rain or the figures smudged. 

Each observation must be mitten doAvn immcMaldy after it is talcon. 
The readings should never bo jotted down on scraps of paper with the 
intention of copying them in later on. 

The Poolcet Register constitutes the original source, to which reference 
must be made in cases of doubt, and it is therefore essential that tliere 
should be no ambiguity about the ontrim and that their moaning should 
be clear without reference to the Observer who made them, d'ho entries 
should in no oiroumstancos bo mutilated or erased ; a mong entry should 
bo crossed through with one, lino only and the correct reading re-entered 
legibly. Doubtful entries should bo marked with a query (?). 

Omissions of observations mean a break in the continuity of a valuable ' 
record, and must be avoided. It is Hiereforo neoossary to have a well- , 
trained deputy to take observations in the absence of the Observer. If, - 
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liowovor, any observation is miaaod owing to unavoidable reasons, the 
words “ No Obs.” should be written in the corresponding column. 

PunoLualily is of the greatest importauco. Should the observations 
be taken more tlian 10 minutes earlier or later than the fixed hour, a note 
to 1ihat effect should be made in the margin. 

Tlie Poolcel Regisler should also contain records of all changes in the 
instruments and of the times wlion they are cleaned or adjusted, 

In addition to the observations at fixed liours, the occurrence of sucJi 
phenomena as squall, gale, hailstorm, thunderstorm, duststorm, fog, rain, 
oto., should bo noted in the ‘ Remarks ’ columns with times of commence- 
ment and cessation. The Standard of time adopted must always he L S. T, 

The Pooled Register contains forms to last for about a year. It must 
be forwarded to the Meteorological Deparlmont as soon as all the forms are 
filled in. 

28 . WEATHER TELEGRAM.— Full instructions arc given in the 
“ Weather Message Code ” for the preparation of the weather telegram 
from the obsorvatious recorded in the Pooled Register. 

Tlio Observer must prepare and dosjMitch the telegram immodialely 
after taking a set of observations. Always olicoh the telegram before sending 
it to the Telegraph Qflico. A carbon copy of each weather telegram must 
bo kept by the Observer and forwarded to the Mcteorologioal Do])artmont, 
at the end of tlio month along with the Monthly Mdeordlogical Register. 

T'lio regular 8 lirs. weather telegram should bo sent to one or more 
of tlio following addresses aooording to standing orders 

WEATHER 

Poona, Karachi, Now Delhi, Peshawar, Quetta, Madras, 
Alipore (Calcutta), and Rangoon. 

The regular .1,7 hrs. weather tolograms sliould be sent to one or more 
of the following addresses ttooordiug to standing orders ; — • 

WEATHER s— 

Karachi, Now Delhi, Alipore (Calcutta), Rangoon and Quetta. 
Class all regular morning and afternoon wtmthcr telegrams ‘ XW ’ and 
special woaiihor tolograms ‘ XW * or * XXW * as required. 

Any volunta/ry weather telegram giving information in plain Utnguage 
about the occurrence of gales and sevOTO local storms siibh as Nor’wosters, 
unusual hail or thunder or dliststorms, etc., is always appreciated and 
rewarded according to the merit of the message. 

e2 
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29. MONTHLY METEOROLOGICAL REGISTER AND "WEATIIER 
DIARY— Eacli day’s regular observations recorded in the PooM 
Pegister &hon\A be copied in blaek ink in tlie Monthly Meleorohgioal 
Register the next day. Whilo copying, special care should be taken to 
put down corresponding figures (Units, Tons, Hundreds, etc.) vertically 
under each other so tliat the columns can be added up easily at the 
end of the month. The position of the decimal point must also be clearly 
shown in each entry. Queries appended in the Pocket Register to doubtful 
readings should bo copied'in the MmtMy Register. To avoid errors in 
copying, each entry mikaMmiihly Register should bo oheeked by reading 
against the original immedialdy after the entry is made and also at the end 
of the month before adding the columns. 

The Weather Diary is a more detailed description of the course of 
weather and the appearance of the slcy than what is given in symbols in 
the “ Weather Eomarks » columns. TIic Weather Diary should bo neatly 
written out in plain language. As the name implies the diary should bo 
filled up If the weather is fine or fair record it as such. In the case 

of distMbod weather describe fully, but briolly, the sequence of events 
preceding and following such weather. Below are given examples of what 

may ho done by an Observer whoso opportunities are limited by indoor 
occupation ^ 

(i) 29th Eeb. ; Early morning, warmer than usual. Overcast ; 
continuous light to moderate rain from 6-SO a.m. to 9 a.m. 
Forenoon, sky cleared considerably. At 12~‘0 i>.m. dark 
clouds oamo thickly over and wind changed rather suddenly 
from SW to WNW and air became cooler. Sky became less 
dark in about 26 minutes but day remained gloomy and 
showery until sunset after which sky cleared. 

(u) 18th May : Cirrus appeared early noon, changed to Cumulo- 
nimbus by afternoon. Severe duststorm occurred between 
i and 4-30 p.m. followed by thunder and rain up to 6-30 p.m. 
(lii) 1st Hov. : Sky overcast and drizzling since early morning 
moderate rain began at 10-10 a.m. Wind and rain began to 
moreaso and weather became worse and worse with progress 
of the day. At 4 p.m. trees began to rook to and fi-o - and tele- 
graph lino in front, of CoUector’s Office gave way. At 
6-30 P.M. virulence of wind became unbearable and from 6 to. 
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7 P.M, no one could got out. Botwcoii 7 and 7-30 p.m. thoi’c was 
a lull in the storm for about 15 minutes. There was no rain 
or wind during tho lull and sky was practically clear. Wind, 
before tho lull, come from NNW ; immediately after the lull 
violent winds blow from SSE. Storm after tho lull was worse 
than storm before it. Occasional flashes of lightning could bo 
soon but thunder could not bo heard as tho wind seemed to 
mufflo tho noise of the thunder. 

(iv) nth April : Practically clear sky up to noon when some Cumuli- 
form clouds appeared in the sky. Air was practically calm 
with occasionally light southeasterly bi’ceze. It became 
extremely sultry in Iho afternoon. A huge Cumulo-Nimbus 
grow in tho western horizon at about 6-30 p.m. and began to 
spread on all sides. A bank of black clouds came over at 
G-20 P.M. followed by rolls of thunder and lightning. Violent 
cold noithwcstorly winds started suddenly lasted for about 12 
miniitcs and pulled down many trees and kutclm houses. A 
terrible hail storm followed, lasting for about ID minutes. 
Tlion moderate to light rain continued up to 8-30 p.m. after 
whieli sky gradually cleared. Some of tho hailstones wore 
more than two inclios in diameter. Depth of tho layer of liail- 
stonos collocliod in tho ground near raingaugo was about five 
inches. 

Tho “ Monthly Meteorological Uegislcr and Weatha' Dimj ” must bo 
oomplotod and forwarded to tiio Meteorological Office immediately after 
tho end of tho month and in no case later than the dtli of tlio following month. 
Tho Observer will, therefore, find that striot observance of tho system of 
loriting out the Monthly Register day by day is extremely adAiantageous, 

At the end of each month, tho Observer has to add up tho columns of 
tho “ Monilily Registo' ” and work out the means. Tlio addition may bo 
nuioh simplified by taking some number os constant to tho left of tlio deci- 
mal point. Tor instance, in tho case of the barometer columns it will bo 
readily soon wliicli is the most fooquont number, 29 or 30 {at low level 
stations) ; if 29 is taken ns constant, it will be nocossary only to add up tho 
figures to the right of tho decimal point and tlion add 1 to this total for 
every inch above 29, and subtract ! for every inch below 29. 

Example s Suppoflo that tho Bum of tlio flguios to tho right of tho decimal 
amount to 21>048, and to tho loft of tho dodmnl SO oooiu's 7 times and 28 ooouiti 8 
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timea, Ijie other valtiefl being 20 ; then, by adding 7 for the 30" and dediioting S for 
the 28" the following result is obtained: (7- 3)-j-21-048=26-048. Tina would, 
thoroforo, bo tho fi«»n for tho boromoter column, taking 20" ns constant. Dividing 
this total by 31, whioh is presumed to bo tho number of days in tho montli, and add- 
ing 20", tho mean is 29‘827'. 

The same method may be mployed in adding up the dry, wet, maxi- 
mum and minimum thermometers. 

ihe Observer should add up the columns twicer first upwards and tJien 
downwards ; so that if a mistake be made one way, it will most probably 
bo found out tlio other way. In dividing tlio sums to obtain tlin means, 
the last figure of the qtiotient should ahvays be inet'eased hy one if the re- 
maindin' he one half or niot'e of the divisor. 

Tho Observer should romombor that the “ Monthly Meteorological 
^egistes and Weathcfr Diary is intended to be a poimanont record and 
must, therefore, be complete in itself. All hhuhs in it must bo scrupulous- 
ly filled in, Tlio entry of tho position of station, its height above moan 
sea level, tlie hours oE ol)aorvation8, etc., must bo repealed on oaclr shoot. 


CHAPTER V. 

EXPOSURE AND ERECTION OF INSTRUMENTS. 

30. BAROMETER.— Tho essential parts of a barometer are (1) a 
glass tube of about 3D inches length closed at tlio top and open below, (2) 
a oup or cistm-n and (3) a brass scale. The glass tube is filled with moroury 
and its open end is dipped in tho mercury in tho cistorir which provonta 
air ontormg the tube. Abovo tho mercury column in the barometer tube 
is an empty space and groat caro istalcou to exclude from lUs vacuum all 
air, as its presence, even in extremely minuUi gucmtiiies, mil vitiate the read- 
kgs of the inslmment. The mercury column in the tube is supported by 
the pressure of tho air on tho surface of the mercury in the cistern. 

As tho moroury in the barometer tube rises or falls, tlm moroury level 
in tho cistern changes in tho opposite direction, and unless this cliango bo 
taken into account the readings of the mercury height in the tube will not 
represent tho actual pressure of tho air. In tho Fortin barometer (Fig. 16) 
this is done by making tho cistern ai^ustabh, so that tho surface of mercury 
blieroin can always bo brought into contact with the ivor^j point which 
forma the extromifiy of the scale. In tho Kew pattern barometer (Fig. 16) 
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tlio cisiefi'n is rigidf but tho olmngo of level in the cistern is allowed for in 
the graduation of tlie scale, 

Transport and Installation of Barometer-' — Barometers must be 
very carefully liandled so as to avoid breakage or admission of air into 
the tube. A BAROMETER MUST NEVER BE SHIFTED 
BY THE OBSERVER UNLESS AUTHORITY AND INSTRUC- 
TIONS FOR DOING SO HAVE PREVIOUSLY BEEN RECEIVED 
FROM METEOROLOGICAL DEPARTMENT. Usually an In- 
spector is sent by tire Meteorological Department to install a now 
barometer or to sliift tlio jjosition of the existing barometer. The 
following instructions are given in ease the Observer is asked to shift 
the barometer in extraordinary circumstances. 

How to carry a Fortin Barometer. — ^Barometers sliould always bo 
carried witli tho cislei'n md ujmards. Before shifting a Fortm Barometer 
tho instructions below should bo followed strictly in the order in which they 
are given 

1st, Screw in tho plunger P at tho bottom of the cistern (0) until tlio 
mercury surface is flush with the boxwood carrying tho ivory 
point. 

2nd. Slowly tighten tho three screws Sj, S^j {Fig. 15) on the top 
of tho cistern by inserting a small iron nail through tho lioles 
at tlio screw lioads. Give a small equal turn to all the 
screws, one after tho other, until they are fairly tight. Do not 
tighlicii tho HorowB too luuoh, or tho glass of tho cistern will 
crack. Also close tho cap of tho air vent if there is any. 

Srd. Unscrew tho throe radial screws Ri, Rg) of tho bottom ring 
R so as to allow tho foot of tho barometer to j)ass through tho 
ring. 

dth. Remove tho locJcing screw L from tho qiog from which tlio baro- 
meter is suspended, 

m. Hold tho barometer firmly in your right hand just below tho 
attached thermometer and lift it clear of tho peg and tho bot- 
tom ring with your loft hand. 

eth Gradually tilt tho barometer held in both bands. Tho tilting 
must bo very slow and genUe ,* otherwise tho mercury will rise 
suddenly in the glass tube and may hit its closed end so hard 
as to smash it. Slow down tho tilting more and more ns tho 
mercury rises in tho tube until a clicJc is lioard. It is very 
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important to iioto wliofchor tlio barometer malcos a * oliok’ 
wliGii it is being invortod, because this slia/r'p sound indicates 
that the moiium is free from air. When the moroiuy lias com- 
pletely filled the glass tube, invert tlio barometer fully with 
the cistern end upwards. The barometer can now bo carried 
about safely in this inverted position. 

In order to re-install the barometer for use, the above operations 
have to bo gone l^irougli in the rovoraod order. 

How to carry a Kew pattern barometer, — ^Before shifting a Kow 
pattern barometer, follow the instructions below strictly in the order in 
wliich they are given. — 

1st. Tighten up the small screw S (Kg. 16) on the lid of the cistern 
by means of a sorew-drivor. 

2nd. Tilt the barometer slowly until the mercury fills the glass tube 
completely and a cUch is hoard. Tlion invert the barometer 
fully with cistern end upwards. 

3rd, While in this inveitod position, remove the large screw )? from 
the bottom of the cistern by means of the hoy belonging to this 
instrument. Take care not to allow drops of mercury to 
escape from the threads of the screw, Collect all suoh mer- 
cury drops and pour into the cistern after taking out the soi’ow. 

4fh. Now screw in the travdUng screw in place of the screw P. The 
leather pad at the end of the travelling screw closes the mouth 
of tho glass tube. 

The barometer can now bo carried about with the cistern upwards. 

In order to sot up tho barometer for use, follow tho above operations 
in tho rovorsed order. Holding iho baromotor cistern upwards, take out 
the travelling screw and put the screw P in its place with care not to 
spill any mm'oury or allow d/i'ops to escape. Then it is advisable to give tho 
cistern several sharp taps so that air bubbles, which sometimes enter tho 
tube in spite of the latter being closed, may bo removed. Now turn tho 
barometer right way up and fix it on to tho peg. Knally, do not forgot 
to loosen tho small screw S in tho lid of tho oiatorn which allows access to 
air. 

NOTE.— -In all thoao operations, oaro must bo talcon not to loosen tlio aortwed 
parts of whloh tho cistern is oonstmoied. 

Exposure and Suspension,— A barometer should bo mounted in a 
room not subject to sudden or groat changes of temperature. It should 
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be in good light but tlio aun muafc never shine on it directly. A position 
near a window, against a wall of an unhealed and liiile used room liaimg a 
north aspect is very suitable. 

A bficlcboard is usually used for the suspension of a barometer. To 
facilitate roadinga, a piece of white paper or opal glass is lixod immediately 
behind the part of the tube at which the readings are taken, and if the 
barometer is of the h’ortin typo, another piece is placed behind the cistern. 
Tt is desirable to oroot the instrument at sucli a heighi; i;hat the Observer 
can read the vernier comfortably whoJi standing upright. The following 
instructions should be obaorvod in mounting a barometer. — 

1st. Select a suitable place on the wall of n room wliicli satisfies all 
the iieccsaary conditions of exposure of a ])aromotor. 

2nd. Draw a horizontal pencil line on the wall about 6 ft. above tlio 
floor and another lino below, the distance between tlie two 
lines being equal to the length of the barometer backboard, 

Srd. Insert three wall-plugs about 6* apart on each lino and fls on 
to them two wooden planks 2'x3"xl"by moans of 21"- 
screws. See that the wooden plajiks arc parallel and liori- 
zontal and that the lower one is fixed vertically below the top 
one. 

4ih. Kx five l-inch surews on the top plank, i inches apart, leaving 
two inohos space on each side of the plank and mount 
the backboard of the station barometer on the tliird sorew. 

6th. Verify with a plumb lino whether the backboard is hanging 
vertically. Then screw it tight to the bottom plank. 

Qth Now mount lihe barometer on the peg attnohod bo the backboard 
and SCO that the foot of the barometer hangs freely inside the 
bottom ring. 

7th. Thou tighten the screw of the peg and gmtly adjust the tlireo 
radial screws of the bottom ring until they just touch the foot 
of the baroinotor and clamp it in a truly vertical position. 

If the station has a spare barometer,- it can bo mounted on another 
screw of the top plank. The other throe sorows should bo Icopt in roadi- 
no.s8 for the inspootion barometem. 

3i. EXPOSURE OF THEUMOMETERS.-Tho essential conditions for 
the exposure of thermometers are that air should have free access to tlie 
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bulba of tlio tliormomotcrs, bxit tho sun should not shino or rain fall on 
thorn. 

({) Description of the Stevenson screen. — ^Those conditions are 
fulfilled by nionnting the thoTinomotors in a screen of the 
approved pattern (Fig. 17) called the Stevenson screen, 
It is a double lonvrcd box ; its internal dimensions being i— 
length 30 inches, width 18 inclics and height 19 inches ; wi1ih 

Fig, 17. 


FIG. 17. STEVENSON SCREEN. 
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a double roof, tlio nppor one projecting 2 inches beyond the 
sides of the screen and sloping from front to back. The front 
of the screen is liingod as a door and can be opened downwards. 

(ii) Choice of Site for the Stevenson screen. — The site should be 

upon generally level ground. A station on a steep slope or in 
a hollow is subject to exceptional meteorological conditions. 
The ideal site for a thermometer screen is a level piece of 
ground covered with short grn^ in the shape of a rectangle, 
30 ft. by 16 ft. {see Pig. 18). It is always desirable that the 
roingauge and the screen should bo placed on tlxe same plot. 
I'he distance of (he mingauge or the sorem. from any object should 
be at least twice the height of the object. 

(iii) Erection of the Stevenson screen. — ^Thc Stevenson screen is 

to bo erected on four stout wooden posts (see Pig. 1.8) with 
its door 02 uming to the north, and at suoh a hoiglit that; the 
bulbs of the wcl and dry bulb thermometers shall be exactly 4 feet 
above the ground. 

Tlio tarred ends of the four i^sts should bo btiried vertically in con- 
crete under the surface of the ground so that the tops of the 
posts are i ft. above the ground level. The distance between 
the posts (marked 1, 2, 3 and 4) should bo such that the corner 
logs of the soroon (also marked 1, 2, 3 and 4) fit in easily in the 
sockets at the top of the corresponding posts. The number 
on a leg of the screen and the corresponding number on the post 
should face in the same direction. 

Before fixing the posts permanently by ramming the conoreto, make 
sm’o that they are ‘perfectly ‘vertical and their tops are four 
feet above the ground and that the door of the Soroon mount- 
ed on the posts faces north. Then fix tlio logs of the Screen 
in the sockets by moans of throe-inch sorows. 

32, RAINGAUGE.— 

(i) Description.— The raingauge wliich is proscribed by the 
Government of India for use at rainfall measuring stations in 
India is known as the " Symon’s Baingaugo.” It (Pig. 19) 
consists of (c) the base whioh is fixed to the foundation, (6) 
the cylindrical body and (a) the funnel provided with a brass 



51 


Fl^. 18 . 
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rim, wliioh sliould bo trtdij circular ^ and bo exttofcly 5 iiiolies in 
diameter. 


Fig. 19. 



FlQ.l'a. RAINGAUGE: (a) Funnel , (b) Body ,(C) Base. 


Tho ruin falling into tho funnel collects into a vessel kejDt iusiclo tlio 
cylindrical body and is measured by moans of a sfcoial 
moasuro gloss graduated in tontlis and bundvedtiis of an inch. 

(ii) Exposure.— Tho amount of prcciintation colloctod in a rain- 
gauge depends to a considerable extent on its exposure and 
great oaro must be exorcised in selecting a suitable site. Tho 
raiugauge should be set on a level groimd away from trees, 
buildings and otiior obstructions and not upon a slope or 
torraco. The dislancv between the raingaitgc and the nearest 
object should -not be less than twice the height of that object above 
the rim of the gauge. Subject to tbo above condition, a 
position sholtorod from wind is preferable to an exposed one. 

In oi:dor that observations at dilforont stations may bo comparable, 
tho exposure must be os uniform os possible at all stations. 
Tho rule which must bp strictly adhered to in the erection of a 
raingaugo is that its rim should be exactly horizontal and 
one foot above tho ground level. The site of tho Steven- 
son soreon should bo so chosen that tho raingaugo can bo placed 
on that plot of gi-ound at a distance of 12 feet from the Sornen 
to its south. 
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(iii) Erection. — ^The raiu gauge sliould bo erected on a masonry or 
concrete foundation 2'x2'x2^ sunk into the ground (Eig. 20). 
Into this foundation the base of the gauge is cemented, so that 
the rim of the gauge is exactly one foot above ground level. 
When sotting the gauge great care must be taken to ensure 
that the rim is perfaclly Itwel. It is also important that the 
gauge is firmly secured to the foundation bo that it cannot be 
blown over by a gale or displaced when the fiinncl is removed 
for measuring rainfall. 


Pig. 20. 



,13. WINDINSTRUMENTS,— 

Wind-Vane.— The wind-vane (Kg. 11) is a balanced lover which 
tuiuis freely about a vertical axis. In the most common type, 
one end of the lover exposes a broad siudace to the wind, whilst 
the other end is narrow and points to the direction from 
which the wind blows. Under this moveable system is fixed 
a rigid cross, the arms of which are sot to the four cardinal 
dirootions, “-North, East, South and West. Some wind- 
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vanes axo provided with eiglit direction-indicators, N, NE, E, 
cto. 

The moat important point in tlio oroction of a wind-vane is that its 
(lifedion-indieators are set correctly. This can he done hy 
means of a magnetic compass. The N-iudicator should he 
act to irm north and not to the magnetic north . In India the 
ioagaotio north lies to the east or west of the true north at an 
angle of tlic order of 3°. This angle varies from place to place, 
and should ho accurately dotormined from a map showing 
Lines of Equal Magnetic Declination. 
note — WMlo using a magnotio oompass for the dotoiminatioii of direction 

«;Lro should to taken to ensure that no irm or sled objects avo present near the compass. 

ulivas ot in tho Ob«-n,ov'B pookot, m,.y givnriBO to aorious orro^m. tho dote.- 

Tuinatioii of dircotion. ^ , 

Anemomotor—Tho inafaummt (Kg. 12) consists o£ ioui Iiemi- 

splicricat cups attaoliod to tho oiids oi two orossod mrtsl 

nrma. Tho cross is pivoted at its central point to a vertical 

spindle passing through a brass tube attached to the anomo- 

motor box. The difiotenco oJ pressuto oi the wind on th( 

ooavox and oonoavo surfaces of tho caps oanses the cross t( 

rotate along with the spindle. The foot of the spindle resti 

on a Steel baU placed inside a hollow at the base of tho box 

The rotation of tho upright spindle is transferred by mean 

of a gear to a recording apparatus called tho Oyclomeler. 

Exposure of wind Instruments .—The site for the wind mstro 

monts should ho soleetod in a fcrfeclly open situation as fa 
away from tall trees, buildings and other obstacles as possib 
so that winds from all dirootions may strike the anemomet, 
onps with full force. Tho standard exposure of tho msto 

montsi8atthoheightof3Sft.ahovotho ground. 
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